culture were performed at the Provincial Laboratory of Public Health for Northern Alberta, also on the UAH campus.
Details of questionnaire development, pilot-testing and standardization have been reported previously. 10 All pregnant women seen for a first visit before 20 weeks' gestation at each of the 4 obstetric offices associated with UAH were eligible for the study. We invited all eligible women over a 12-month period (from July 1994 through June 1995) to participate.
A sealed box was left in each obstetrician's office in which patients could deposit their completed questionnaires. The study nurse then contacted and interviewed each patient and reviewed the clinic charts to determine obstetric risk factors, as described previously. 10 Among the variables identified in previous studies as being associated with birth outcomes and assessed in this study were maternal age, ethnicity, parity, marital status, welfare status, cigarette smoking, alcohol and other drug consumption, prior preterm delivery, and urinary and genital tract infections during the current pregnancy. Nutritional habits were determined from each woman's self-reporting of whether she customarily ate breakfast, lunch, supper and snacks, since meal consumption can be viewed as an indicator of adequate nutrition during pregnancy. 11 Clinical variables such as underlying medical conditions, current medications, reproductive history and obstetric data were recorded. Ethnicity was determined by the following question: "To which ethnic or racial group(s) do you belong?" The number "1" was entered for each positive response, which allowed multiple answers. Ethnicity data were recorded as missing for individuals having inconsistent entries (e.g., Caucasian and First Nation). In our study the term "Aboriginal" covers First Nation, Métis and Inuit people, but there was only 1 Inuit woman in the sample; her data were not included in this analysis. Test-retest reliability of the questionnaire was ascertained by mailing repeat questionnaires to 50 of the enrolled patients to compare responses with those provided during their first visit.
Each patient enrolled in the study underwent 3 speculum examinations (in the first and second trimesters and during delivery), and microbiological investigations were performed on the specimens collected. Specimens for culture of Neisseira gonorrhoeae, Chlamydia trachomatis, group B Streptococcus, Mycoplasma hominis and Ureaplasma urealyticum and specimens for Gram staining for bacterial vaginosis, Trichomonas-like organisms and yeast were collected in the obstetrician's office at the initial visit and between 26 and 30 weeks' gestation and in the hospital during labour. Culture techniques for the isolation of bacteria, Chlamydia and mycoplasmas have been reported in detail previously. 10 Bacterial vaginosis was diagnosed by Gram staining of vaginal swab specimens, graded according to the criteria described by Nugent and associates. 12 All data were entered into a database, and accuracy of the data, as well as accuracy of data entry, was verified with sample checks. The distribution of all variables was checked for outliers; inconsistent data and data outside valid ranges were omitted. Descriptive statistics were calculated for each variable. For categorical data, 2 × 2 tables with the Fisher's exact test were used, and for data with more than 2 categories the χ 2 statistic was used. The 2-sample t test was used to compare continuous variables. Potential confounders in the relation between ethnicity and birth outcomes were assessed as follows. Variables kept in the final logistic regression model were those that were first associated at least at the 15% level of statistical significance with both ethnicity and birth outcomes, that were not biologically perceived to be intermediary variables and that were not effect modifiers (according to the Breslow-Day test for homogeneity of the odds ratio [OR] ). All p values were 2-sided, and a 0.05 level was used to assess statistical significance. The 95% confidence intervals [CIs] of the proportions were computed using the approximation to the normal distribution. The Wald statistic was used to compute the 95% confidence limits of the OR.
Results
A total of 2047 (92%) of the 2237 women approached for the study agreed to participate and returned questionnaires. Of these, 1811 (81% of the total) completed the study through delivery. This group included 25 Métis and 45 First Nations women (3.9%). That proportion is similar to 1996 census data for Edmonton, which indicated that 4.3% of the female population was Aboriginal. The remainder of the study participants reflected the racial and ethnic composition of Edmonton. women enrolled in the study. This table accounts for a total of 1975 women, and for 1811 of these we had data on at least 1 of the 3 birth outcomes of interest. Aboriginal women were less likely to be married and more likely to report incomes below the 1996 official poverty line of $12 000 per year (both p < 0.001). However, Aboriginal women were not a uniform group with respect to their risk factors (data not shown). Specifically, Métis women were more often married (46% v. 16%, p = 0.01) and less often living below the poverty line (15% v. 43%, p = 0.06) than the First Nations participants. Métis women were also older than First Nations women at the time of entry into the study (mean age 27.6 v. 24.7 years; p = 0.05). Some risk factors for pregnancy outcome were common to both Aboriginal groups. For example, cigarette smoking and alcohol use during the current pregnancy were similar for Métis and First Nations women (36% v. 44% for cigarette smoking, 20% v. 23% for alcohol use), although these risk factors were more prevalent within the Aboriginal group as a whole than among non-Aboriginal women (41% v. 13% for cigarette smoking [p < 0.001], 22% v.
17% for alcohol use [p = 0.33]). Diabetes was more common among Aboriginal women (7% v. 2%, p = 0.02). The differences in prevalence of heart, kidney and thyroid disease between Aboriginal and other participants were not statistically significant.
Aboriginal women were more likely to have had one or more pregnancies before the study (81% v. 69%, p = 0.02). They were also significantly more likely to have had their first pregnancy before the age of 20 years (64% v. 18%, p < 0.001) ( Table 1 ). Among women who had had a previous pregnancy, 21% of the Aboriginal women (32% of Métis women and 16% of First Nations women) had delivered at least one previous premature infant, whereas only 11% of non-Aboriginal women had done so (p = 0.03) ( Table 1) .
Mean baseline body weights were not markedly different between Métis and First Nations subjects (61.9 v. 62.0 kg). However, First Nations women gained 1.3 kg more during their pregnancy than Métis mothers, although the difference did not reach statistical significance. The mean birth weight of First Nations infants was also higher than the birth weight of other infants (3633 v. 3386 g, p = 0.01). *Number of subjects in category for which outcome data were available (data were missing for some subjects for some variables). †First Nations and Métis. ‡At least 1 cigarette daily. §Positive result on culture of vaginal sample at any of the 3 sampling times (first or second trimester, labour). See Methods section for details of microbiology testing.
At each sampling point during gestation and labour, Aboriginal women were more likely to have positive test results for any of C. trachomatis, group B Streptococcus, M. hominis, U. urealyticum and bacterial vaginosis. Bacterial vaginosis was significantly more likely to be present in the second trimester among Aboriginal than among nonAboriginal study participants (33% v. 13%, p < 0.001), or when combined, in at least 1 of the first 2 trimesters among Aboriginal than among non-Aboriginal study participants (41% v. 23%, p = 0.004).
First Nations infants were more likely than study infants in all other ethnic groups to have macrosomia (birth weight greater than 4000 g) (p = 0.004), and this association remained statistically significant (p = 0.03) after adjustment in multivariate analyses for all the above variables (OR 4.5, 95% CI 1.6-12.5).
Among selected variables presented in Table 2 , family income under $12 000 was associated with low birth weight and inversely associated with macrosomia. Neither marital status nor age at first pregnancy appeared to be associated with birth outcomes. Low birth weight was significantly higher among women who smoked at least 1 cigarette daily than among nonsmokers (11% v. 5%, p < 0.001). Macrosomia was less common among smokers (7% v. 12%, p = 0.03). Low birth weight was more common among women with any cervicovaginal infection than among women who had no such infections (6% v. 3%, p = 0.02). Table 3 shows the relations between ethnicity and other selected variables and birth outcomes. Adjustments were made for smoking, positive cervicovaginal culture result and low income. Age, marital status, diabetes, history of a previous premature birth and alcohol intake were associated with some birth outcomes but not ethnicity or vice versa and therefore were not included in the final multivariable analysis models. After adjustment, Aboriginal ethnicity was not associated with low birth weight, prematurity or macrosomia. Smoking was positively associated with low birth weight and prematurity but this relation disappeared after adjustment. Positive cervicovaginal culture result and income under $12 000 were both associated with low birth weight, an association that remained statistically significant after adjustment.
Interpretation
We found a higher prevalence of smoking, poor nutrition, low income, a previous premature infant and bacterial vaginosis among Aboriginal women than among nonAboriginal women. Although Aboriginal women and specific subgroups of Aboriginal women (First Nations and Métis women) were more likely to have babies that weighed less than 2500 g (low birth weight) or more than 4000 g (macrosomia) or were born at less than 37 weeks' gestation (premature), these differences were statistically nonsignificant.
Disparities in birth outcomes have been recognized for Aboriginal groups in North America and Australia. [1] [2] [3] [4] [5] [6] [7] [14] [15] [16] Differences between Aboriginal and non-Aboriginal birth outcomes in Australia have received considerable investigative attention, and factors such as maternal malnutrition, smoking and hypertension 15, 16 have been implicated in poor outcomes. In contrast to the present study, information on Aboriginal births in North America has been obtained largely from analyses of secondary databases. For example, Baldwin and associates 6 found a significantly higher rate of low birth weight among American Indians and Alaska Natives in an analysis of a large national database for the period 1989 to 1991. Many factors, including inadequate prenatal care, 6,17 socioeconomic disparities 2,17,18 and short interpregnancy intervals, 19 have been implicated in the incidence of low birth weight in studies involving North American native people. Johnson and colleagues 7 assessed the role of poverty by comparing band-registered First Nations people in Alberta with a non-First Nations group with low socioeconomic status. Both groups had poorer birth outcomes than other women in the province, and both had higher rates of behavioural risk factors such as smoking and alcohol use. The behavioural risk profiles of our Aboriginal cohorts were similar to those reported in other Canadian centres. 20, 21 Although not studied previously in Aboriginal women, genital tract infections have been increasingly recognized as important risk factors in premature birth. 8, 9, 22, 23 The prevalence of positive cultures for bacterial vaginosis in the first and second trimesters was higher among Aboriginal than non-Aboriginal women, which is consistent with studies reporting that the stage of bacterial vaginosis infection in pregnancy is important to pregnancy outcome. 24, 25 Our findings that First Nations infants had higher mean birth weights than children of other women and that more Aboriginal infants presented with macrosomia than non-Aboriginal infants are consistent with other Canadian reports. [26] [27] [28] [29] Our study had a few limitations, notably the relatively small numbers of Aboriginal participants and the even smaller number of Métis and First Nations women with certain specific outcomes. These small sample sizes limited the use of multivariable analyses, as the number of individuals decreased with the number of variables in the models because of missing data. Therefore, some of the nonsignificant associations might be due to a lack of statistical power.
Overall, the present study demonstrates that, despite sharing known risk factors for adverse pregnancy outcomes, Aboriginal women are not a homogeneous maternity group, and birth outcomes were different between First Nations and Métis women in the study. However, Aboriginal ethnicity itself was not independently associated with low birth weight, prematurity or macrosomia. These findings should be considered in programs addressing pregnancy outcomes in Canadian Aboriginal populations.
